A current experiment is underway to study beam dynanics and rf production in a 35-GHz relativistic klystron using a I-kA, 7-MeV electron beam produced by the PlVAlR accelerator. We present simulations of transport in the PI-VAIR accelerator, modulation from a free-electron laser interaction, post-wiggler solenoidal transport, and interaction with two rf cavities. These simulations are performed with a suite of various codes. Steady-state and transient effects are discussed. The calculated transverse and longitudinal profiles of the beam are compared with experimental diagnostic measurements.
INTRODUCTION
An experiment to produce a 35 GHz modulated beam by a FEL, and to subsequently extract power from this beam in a resonant cavity has been performed at CESTA. This work is in support of the study of two beam accelerators based on relativistic klystrons, and has been executed jointly by groups at LBNL, CEA/CESTA, and CERN. One of the aims of this current experiment is to validate and benchmark our simulation codes.
For the design of the experiment and the analysis of its results, we have relied upon four distinct codes: an envelope code for basic transport studies; PARMELA [I] for more detailed examination of the transverse phase space evolution; SOLITUDE [2] for the study of 3D, and RKS [3] to study the time-dependent, 3D bunch evolution and power production in output microwave cavities. A brief description of the experiment is given elsewhere in these proceedings [4] . 
TRANSPORT IN PIVAIR
The simulation begins with a description of the transport from the cathode to the experiment. For this the envelope code is solely used. A plot of the magnetic field and beam edge radius is given in Figure 1 . The currents in the two final solenoids and dipole coils are adjusted for proper matching into the wiggler. A Rogowski coil placed at the entrance to the wiggler measured the heam current; 800 A were obtained in the current experiment. 
TRANSPORT THROUGH THE FEL
The main FEL parameters are listed in Table 1 .
SOLITUDE has been run to obtain fair agreement with the preliminary results of the current experiment, ie. 40 MW of FEL power and 250 A of current at the wiggler exit. Besides the basic parameters ofthe beam distrihution(current, radius, emittance) and the input microwave power, SOLI-TUDE has a few additional 'knobs' with which to tune the resultant interaction. These allow the simulation to place the entry of the beam centroid at any radius and polar angle in the entry plane, and with two independent angles with respect to the normal of the entry plane. Sensitivity studies have shown that for small variations from normal. on-axis injection, it is the azimuthal angle (angular divergence from the wiggler axis) of the centroid motion which has the largest effect on overall E L performance. In particular, we tiave found that an azimuthal angle of -33 mrad at the entrance plane generates trajectories within the E L region that lead to the observed 40 MW of output power and 250 Amps of current at the exit current monitor. The hunching parameter at the FEL exit is given by SOLITUDE as b-0.4. The evolution of the output power and of the hunching parameter as calculated by SOLITUDE is shown in Figure 2 . The output data generated by SOLITUDE include the detailed particle distribution in the horizontal and vertical phase spaces, as well as the distribution in particle energy and arrival time for a given hunch. These data provide an indication of the initial conditions for simulations of the downstream region.
DOWNSTREAM TRANSPORT AND CAVITY INTERACTION
After a short drift space, the bunched beam is focused by a solenoid module (peak axial field -0.27 T) into one of two Ka-band standing-wave RF output cavities. These cavities were designed using standard electromagnetic codes, and were built by the CLIC group at CERN. The measured parameters'of these cavities are shown in Table 3 . The transport from the end of the wiggler through the cavities has been studied with PARMELA, the envelope code, and RKS. The initial conditions generated by SOLI-TUDE have been used in the envelope simulation. In the case of the RKS code, on the other hand, we have slightly The differences between the two codes are an indication of the effects of the detailed statistics of the transverse dynamics. The envelope code assumes an on-axis beam described by a transverse KV and a longitudinally uniform distribution, while the RKS code uses a semi-Gaussian distribution for the transverse phase space and a Gaussian distribution for the longitudinal phase space. The 'edge' radius in this case is twice the rms radius. These different models present slightly different modes of evolution, while showing fair agreement on the measured parameters at the end points. RKS reproduces good agreement with experiment in predicting a 4mm spot size radius at the cavity plane.
Measurements of the FEL output power give an indication of the bunching parameter of the beam at the FEL exit.
This can be measured experimentally [5] . Subsequent measurement of the cavity output power and beam current allows us to indirectly measure the cavity shunt impedances. The steady-state output power from the cavities follows [7] S. Lidia. Single-mode beam-cavity interaction in relativistic klystrons. In rtieseproceedings, 1999. 
CONCLUSIONS

